Spontaneous perforation of the esophagus is an uncommon event; when it does occur, it usually aff ects the thoracic esophagus. We present a rare and fatal case of spontaneous perforation of the cervical esophagus in a 68-year-old woman. We believe this rupture was related to a proximal outlet obstruction secondary to cricopharyngeal muscle dysfunction.
Introduction
Esophageal ruptures can be classifi ed into three types: iatrogenic, traumatic, and spontaneous. Th e spontaneous type is the least common, accounting for only 10 to 15% of all cases. 1, 2 Spontaneous rupture of the cervical esophagus is uncommon, as more than 90% of all spontaneous ruptures involve the thoracic esophagus. 1 Most cases of cervical esophageal rupture occur as a result of an increase in intraluminal pressure secondary to vomiting or heavy lift ing. 3 Th e cricopharyngeal musculature normally relaxes during the passage of a food bolus. However, in patients with cricopharyngeal achalasia, the sphincter fails to relax normally during swallowing, causing dysphagia. 4, 5 An impairment of the cricopharyngeal sphincter opening could have more serious consequences during the passage of stomach contents in the other directionthat is, during emesis. We present a case of spontaneous rupture of the cervical esophagus that we believe occurred as a result of a proximal outlet obstruction secondary to cricopharyngeal muscle dysfunction that resulted in a critical increase in intraluminal pressure during emesis.
Case report
A 68-year-old woman initially presented to another hospital with acute neck swelling following an episode of coughing and retching. Computed tomography (CT) of the neck and chest revealed neck emphysema and fl uid accumulation in the pleural space, fi ndings that were consistent with a perforated viscus (fi gure 1). In response to a rapid progression of neck swelling and the subsequent development of respiratory distress, the patient was orotracheally intubated and transferred to our institution for further evaluation and management.
Upon initial evaluation in our emergency department, the patient was sedated and placed on full ventilatory support. She was tachypneic and tachycardic but afebrile. Examination revealed extensive cervical ecchymosis and edema that extended to the chest wall with palpable subcutaneous emphysema (fi gure 2). According to additional history obtained from family members at presentation, the patient had been experiencing signifi cant cervical dysphagia for more than a year. During that time, she had undergone esophagogastroduodenoscopy (EGD) twice, and both examinations were negative.
In the operating room, fi ndings on direct laryngoscopy were normal. Rigid esophagoscopy detected the presence of obvious purulence and debris just distal to the cricopharyngeus muscle, which led us to suspect that this was the site of the perforation. Our suspicion was confi rmed primarily. Th e rigid esophagoscope was passed distally beyond the perforation to the gastroesophageal junction. Th ere was no reason to suspect that the perforation had been caused by the endoscopy. Th e appearance of the distal esophagus was normal. Th e esophagoscope was left in place as the neck was explored. Th rough an apron incision in the neck, dissection of the left side of the neck was performed fi rst, based on CT and esophagoscopic fi ndings. Th e tissue was found to be diff usely edematous and friable. As the dissection proceeded medially from the carotid sheath toward the hypopharynx, the esophagoscope was easily visualized through the tear in the cervical esophagus (fi gure 3).
sult of a sudden increase in intraesophageal pressure against a closed upper esophageal sphincter. 7 Generally, the precipitating event is vomiting, but it can also by caused by other Valsalva-like straining maneuvers, such as those that occur during defecation, weightlift ing, severe coughing, and childbirth. 3, 7 (Although our case and that of Baron van Wassenaer do have a traumatic component to them, they are considered to represent the spontaneous type.)
Th e mechanism of cervical esophageal perforation is not defi nitively known, although emesis is usually a precipitating factor. 8 In our patient, it appears that forceful vomiting against a constricted cricopharyngeal muscle led to the esophageal tear. In normal circumstances, the cricopharyngeus muscle, also known as the upper esophageal sphincter, remains tonically contracted between swallows to prevent regurgitation of food back into the pharynx. 9 Swallowing, belching, or emesis normally causes a brief relaxation of the cricopharygeal muscle. 4 Cricopharyngeal achalasia is a relatively uncommon condition in which there is insuffi cient relaxation of the cricopharyngeus muscle, resulting in dysphagia. 4, 5 Th e diagnosis of cricopharyngeal achalasia is usually made by videofl uoroscopy, which reveals poor relaxation of the cricopharyngeus muscle during swallowing, demonstrating the classic cricopharyngeal "bar" with the passage of contrast. Manometry has also been used for diagnosis, but its value is limited because of inconsistencies in normal esophageal pressure levels and diffi culty with probe placement. 9 Esophagoscopy, which is routinely performed in patients with dysphagia, is most oft en normal in patients with cricopharyngeal achalasia. Our patient's dysphagia was signifi cant enough to have warranted two previous EGD studies, but she Th e 3-cm vertical tear was identifi ed just inferior to the inferior constrictor/cricopharyngeal muscle complex.
Aft er removal of the esophagoscope and placement of a nasogastric tube under direct visualization, the perforation was repaired with interrupted absorbable suture. Th e esophagoscope was then reinserted, and it revealed adequate closure. Myotomy of the proximal musculature was then performed. Th e right side of the neck was then explored and found to be normal. Th e wound was thoroughly irrigated and left open for wet-to-dry dressing changes. Bilateral chest tubes were placed, and they were productive for large amounts of serous fl uid.
Th e patient was admitted to the intensive care unit, and she slowly recuperated. Her neck wounds healed without complication. She was extubated 2 weeks later and transferred to the fl oor, tolerating feedings fi rst through the nasogastric tube and later through an open gastrojejunostomy tube. Unfortunately, some weeks later, well aft er her neck had healed, she developed an abdominal wall abscess and hepatic hematoma, presumably from complications related to her feeding jejunostomy tube, and she died of sepsis.
Discussion
Spontaneous perforation of the esophagus tends to occur in the thoracic esophagus just above the diaphragmatic hiatus. Th is condition is classically known as Boerhaave syndrome aft er Dutch physician Hermann Boerhaave, who in 1724 published the fi rst description of esophageal rupture. 6 Boerhaave had been summoned to treat Baron Jan van Wassenaer, who, aft er a particularly heavy meal, induced forceful vomiting that resulted in a fatal perforation of his thoracic esophagus. Th e mechanism of this type of rupture is barogenic, occurring as a re- had not undergone any contrast swallow studies. While additional workup might have demonstrated cricopharyngeal dysfunction, there is no way to predict that it would have prevented the clinical outcome.
Esophageal perforation at any location along the structure is associated with signifi cant mortality and morbidity rates, especially when diagnosis and treatment are delayed. Reported mortality rates range from 10 to 25% when treatment is initiated within 24 hours and 40 to 60% when treatment is delayed for more than 48 hours. 2 Exposure of the thoracic cavity to bacteria and digestive enzymes can lead to mediastinitis, sepsis, empyema, and multisystem organ failure. 2 Obviously, early diagnosis is critical to reducing mortality, but the rarity of esophageal rupture makes early recognition diffi cult, especially in the case of a cervical tear. Still, cervical perforations are characterized by some clinical consistencies that might be useful in the diagnosis. For example, pain localized to the site of the perforation and fever are common symptoms; tachypnea and tachycardia frequently precede the fever. Also, the edematous neck and the sternocleidomastoid muscle may be tender to palpation. 1 On CT, subcutaneous emphysema is a common fi nding in cervical perforations, whereas dyspnea, hydrothorax, and pneumothorax are more likely found in thoracic perforations. 1, 10 Contrast studies with a water-soluble medium can be used to confi rm the exact location of a tear.
Management of esophageal perforations depends on the severity of the tear. Th e vast majority require open exploration with wide drainage, irrigation, and repair of the tear. Transcervical approaches or thoracotomy-and sometimes both-can be used, depending on the site of the tear. Rarely is esophagectomy indicated. Prophylactic drainage of the thorax in the case of a cervical tear is oft en appropriate to prevent progression of infection, and it might reveal an unrecognized etiology for the perforation, such as a neoplasm. Nonsurgical management-namely broad-spectrum antibiotics and enteral/ parenteral feeding-should be undertaken only when a tear is not transmural and there is no evidence of septic shock. 2 Antibiotics should be continued until healing of the perforation is confi rmed by a contrast swallow study and the patient has shown improvement. 1, 2, 10 In conclusion, spontaneous perforation of the cervical esophagus is uncommon, and its underlying cause is oft en speculative. In our patient, it appears that the underlying cause of the rupture was related to cricopharyngeal muscle hypertrophy and dysfunction. Th e patient's history of dysphagia and the intraoperative fi nding of cricopharyngeal hypertrophy just proximal to the tear support this diagnosis. While there is no way to know if this injury could have been avoided, this case lends support for the addition of videofl uoroscopy, or at least a barium swallow study, to EGD in the workup of persistent dysphagia. 
